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Off-momentum particles
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Probability of a cluster of E > 1 GeV to be found per BX

Probability of coincidence:   ~5 x 10-5

• Comparable to rate of Bhabha events
• Reduced to 0.1-0-15 x 10-4 by cuts (energy, angle, …)

• 100 times higher off-momentum than Bhabha rate into 
calorimeters

• ~50 x more deposited energy from off-momentum

Experience from OPAL @ LEP
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Reminder: LumiCal Design
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Beam-gas generation 
form Oscar Blanco
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Oscar Blanco
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Oscar Blanco

• Probability of off momentum particle per BX: 2.05 MHz / 50 MHz = 0.04 
• Probability of two-arm coincidence: 0.042 = 1.6 x 10-3

• Comparable to Bhabha probability:                 6.4 x 10-4
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Go to LumiCal centered coord syst
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Extrapolate tracks to opposite LumiCal
u 794/1074 (74%) of electrons leave beam pipe

before z=1.00 m

u Here is shown the (y,x) positions of these
extrapolated to LumiCal at z=1.10 m

u And radius
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126 electrons
Statistics at this level:
• Prob per BX:            0.005
• Coincidence prob: 2.5 x 10-5

• Bhabha prob: 6.4 x 10-4
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Tracks above 50 mm on opposite LumiCal
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energy
z-coord at exit

With 15 mm W shielding around Cu beam pipes
up to z=-1.2 m, the exiting electrons will
traverse through this much material

m

Probably only these 4 electrons would have a 
chance to deposit a sizable energy in LumiCal

Statistics at this level:
• Prob per BX:            0.00015
• Coincidence prob: 2.3 x 10-8

• Bhabha prob: 6.4 x 10-4
Looks negligible



Mogens Dam / NBI Copenhagen

Outlook
u At LEP, coincidences of off-momentum particles from beam-gas scattering was the 

dominant background for the luminosity measurement
u A file of such events at FCC-ee has been provided by Oscar Blanco et al.
u At first look, performing simple straight line extrapolation of tracks to the 

luminometers, this background looks to be negligible
q Electrons which could potentially reach opposite luminometer [5x10-3 per BX] exit th ebeam

pipe early (z < -1.1m ) and will meet tungsten shielding around beam pipe. 
q Very few [O(10-4) per BX] would seem to have a chance to deposit a sizeable energy i opposite

calorimeter.

u All of this should of course be chacked with full simulatiom.
u Also need to check of the effect of possible secondary particles on tracker, and on this

side luminometer
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QC0
luminometers

W shielding possible electron trajectory


